Jim Fixx, the late author and jogging advocate, died of a massive heart attack while running. Several of his relatives reported that he had ignored certain signs of trouble -shortness of breath, pain in the middle of the chest. How many others are ignoring similar warning signs? And what are the consequences? Statistics show that 20% of all cardiovascular disease-related deaths are due to sudden cardiac death. In some cases, there are no warning signs at all.
The American Heart Association predicts that 1.5 million Americans will suffer heart attacks this year. Nearly a third will die.
THE ALARMING STATISTICS
Heart attack and stroke remain the leading causes of death in the United States and other industrialized nations. In 1984, 48% of all deaths in the U.s. were caused by cardiovascular disease.
In a survey of European industrialized nations, deaths from cardiovascular disease accounted for 21% to 40% of all fatalities.
While the highest mortality rate occurs in people more than 74 years old, some 10 million Americans younger than age 65 have signs of cardiovascular disease. And within the latter group, there are some revealing distinctions according to sex and race. Fifty-seven million people have high blood pressure, a known factor contributing to cardiovascular problems. Men under age 65 suffer from heart disease more than twice as often as women of similar age. And black men are at greater risk to develop cardiovascular disease than white men, probably because of a higher incidence of hypertension among blacks.
ECONOMIC COSTS OF CARDIOVASCULAR DISEASE
Cardiovascular disease constitutes the costliest of all disease groups -$78 billion in the u.s. in 1985. That figure includes medical care costs, lost potential earnings due to premature death or disability and benefits paid. Atherosclerotic heart disease tops the list as the most prevalent and costly of cardiovascular diseases.
WHAT ARE THE MAJOR RISK FACTORS?
Atherosclerosisthe narrowing of blood vessels caused by the formation of yellowish plaques of cholesterol as well as other lipids (fatty substances) and cellular debris -is the primary cause of arterial disease. The narrowing caused by these deposits results in reduced blood flow to the vital organs and other tissues. What can follow is an inadequate oxygen supply to these tissues, resulting in tissue death and organ failure.
Scientists have identified some key factors that increase the risk of atherosclerotic heart disease and stroke. Some are beyond the control of the individual, among them: Smokers are more than twice as likely to suffer a heart attack than non-smokers, and two to four times more likely to die from it. When a one pack-a-day person stops smoking, it takes an average of ten years to achieve the risk odds of a nonsmoker.
DIET AND CARDIOVASCULAR DISEASE: THE SALT AND FAT CONNECTION
According to the American Heart Association (AHA) the average American eats too much saturated fat and salt. Excess cholesterol in the diet can result in a buildup of fatty deposits on the inner walls of blood vessels. The AHA recommends blood cholesterol levels be maintained below 200 milligrams per deciliter (mg/dl). Lack of exercise and excess weight contribute to elevated levels of cholesterol.
"Half of all people in the U.s. who have heart attacks have cholesterol values between 200 to 250 mg/dl," says William P Castelli, MD, director of the Framingham (Mass.) Heart Study, a 36year study following an original 5,100 men and women for evidence of cardiovascular disease. "These are people who thought they didn't have a cholesterol problem. The average man who has a heart attack in this country has a total cholesterol value of 244." 'All people should strive to get their cholesterol levels below 200 mg/dllevels which are achieved in three fourths of the world where heart disease is uncommon, such as Asia, Africa and South America," Dr. Castelli says. "On these continents, the average cholesterol level is 160 mg/dl."
In addition, excessive amounts of low density lipoprotein cholesterol (LDLs)which transport most of the cholesterol in the bloodstream -and highly saturated (hydrogenated) fats predispose individuals to heart disease. On the other hand, not all lipids are unhealthy. Certain types even seem to have a protective effect against atherosclerosis. High density lipoprotein cholesterol (HDLs) which transport some of the body's serum cholesterol, and unsaturated (non-hydrogenated) fats inhibit the formation of plaque inside blood vessels. HDLs transport saturated fat to the liver to be broken down and discarded. Physical activity elevates the HDL fraction. Active men with elevated HDL fractions have a correspondingly lower incidence of heart disease than inactive men with lower HDL levels. Results from the Framingham study indicate that heart disease is more likely to develop when the ratio of total cholesterol to HDL is high.
Much of our processed food contains huge amounts of sodium. Excess sodium causes water retention and may increase blood pressure. The average American consumes 8 to 10 grams of sodium each day "Unfortunately, we do not yet have an easy way to differentiate salt-sensitive from salt-resistant individuals," says Robert I. Levy, MD, professor of medicine at Columbia University College of Physicians and Surgeons in New York City
The actual need for sodium is very low -under Y2 gram daily -and the AHA recommends that the general population restrict dietary sodium.
In order to maintain a low-sodium diet, people must become familiar with the sodium content of everyday foods. For example, a lunch consisting of a ham sandwich, a pickle and a bowl of canned soup would already exceed a sodium restriction of two grams per day "In populations where a low-salt diet is the norm (in regions of Africa and South America)," Dr. Levy adds, "there is a very low incidence of hypertension. Conversely, in countries such as Japan and Korea, where salt consumption is high, hypertension is rampant."
HIGH BLOOD PRESSURE: THE SILENT KILLER
Hypertension, unchecked over a prolonged period, damages blood vessels, overworks the heart and leaves the victim vulnerable to stroke, heartattack, kidneydisease and other illnesses.
The increased strain on blood vessels even in mild hypertension mayresult in accelerated atherosclerosis and coronary heart disease.
STRESS AND THE HOT REACTOR
Emotional stress maybe a contributing risk factor in heart disease. While all of us deal with some degree of tension in our lives, some people do not tolerate it well. Hard-driving, time-pressured "workaholics" appear to have an increased risk of developing cardiovascular disease.
The bodies of other at-risk individuals may over-react physically to mildly stressful situations and pour out adrenalin and other hormones that trigger a surge in blood pressure. These people, so-called "hot reactors," may be in particular danger of developing cardiovascular disease unless they learn to lessen this response through stress modi-fication such as biofeedback or relaxation-response techniques.
Some experts believe that coronary artery spasm can be induced by tension. Such spasm, even in the absence of advanced atherosclerosis, can result in a myocardial infarction. Tension may produce vasospasm which can damage arterial walls and produce a thrombus resulting in a heart attack. Reduced blood flow and the release of vasoconstrictive chemicals may cause further coronary artery spasm. Death of the heart muscle areas fed by the blocked coronary artery ensues.
D-I-A-B-E-T-E-S SPELLS DANGER
Men and women with diabetes are more prone to develop cardiovascular and kidney disease than those without it, possibly because diabetes is associated with hypertension, increased atherosclerosis and elevated blood lipids. For them, proper weight and blood sugar control through low-fat, low-sugar diets and a routine of regular exercise often helps prevent dangerous complications.
CURIOSITIES OR CONTRIBUTING FACTORS?
Can bacterial or viral infection cause cardiovascular disease? In some cases, the answer is clear, in others it's not so apparent. Infective endocarditis, a bacterial infection of the heart, mayoccur following a dental or other surgical procedure in which an open wound allows excess bacteria into the bloodstream. Dentists, however, generally prescribe preventive treatment with an antibiotic after such procedures, particularly for patients with known heart disease or heart valve defects.
Strep throat mayalso develop into rheumatic fever, which can cause inflammation and permament damage to the heart.
Researchers have discovered herpes virus in diseased human arteries. These scientists are investigating whether the herpes virus family maybe the longsought triggers to the plaque buildup that results in atherosclerosis.
Do breathing problems in sleep produce cardiovascular disorders? Overweight men, particularly older men who snore heavily, maybe suffering from a breathing disorder known as sleep apnea. The condition is characterized by long breathing lapses and gasping for breath during sleep. The result -a lack of oxygen -is linked to high blood pressure and overexertion of the heart. Clinicians studying sleep apnea specu-late that it could be related to higher mortality rates in men.
WHOLE BODY PERSPECTIVE
An ailment known as peripheral vascular disease refers to any blood vessel obstruction in the extremities. Depending on the degree of obstruction, pain, inability to walk, infection and amputation may result.
Arteriosus obliterans, or the complete blockage of an artery in the leg, is the most severe and common form of peripheral vascular disease.
A stroke develops when the blood supply to the brain is disrupted. This can be caused by a cerebral artery occlusion due to a clot or hemorrhage. Irreversible brain cell death results when blood and oxygen supplies are disrupted for more than a few minutes. The portion of the brain affected and the size of the infarction determine the degree of neurological damage.
High blood pressure is a primary risk factor in determining vulnerabilityto stroke. Additional pressure exerted on weakened arteries maycause an Institutes of Health in Bethesda, Maryland, published a revised "steppedcare" approach to treating hypertension. Weight reduction, salt restriction and exercise are the first non-drug steps in the management of hypertension. Then come the diuretics or beta blockersstep one in drug therapy of hypertension. Thiazide diuretics are the most commonly prescribed "water pills." Diuretics increase urine volume by enhancing the excretion of sodium (table salt) or by inhibiting hormones that limit urine production .
PRE-AOHC CONVENTION
Beta blocking agents, including propranolol (Inderal, Ayerst) metoprolol (Lopressor, Geigy) and atenolol CTenormin, Stuart) prevent adrenalin from binding to certain receptors on the heart and elsewhere in the body. The receptor blocking action reduces the rate at which the heart beats and reduces its output of blood as well as blood pressure during physical exertion and at rest.
Other adrenergic inhibitors lower blood pressure by countering adrenalin release or action centrally and peripherally. Adrenalin stimulates the heart and constricts many blood vessels -effects that increase blood pressure. Use of these agents is "step two" in hypertension control.
The potent vasodilators -"step three" drugs -are useful for more severe or resistant hypertension. Examples including minoxidil (Loniten, Upjohn) and hydralazine (Hydralazine HCI Tablets, Schein). These agents help to control blood pressure by dilating blood vessels and reducing resistance to blood flow Also available, the ACE inhibitors captopril (Capoten, Squibb) and enalapril (Vasotec Merck) controls high blood pressure when the kidney is the source of the problem.
Recently, scientists have discovered a hormone that seems to reduce blood pressure with few side effects. Still in early stages of development, the compoundatrial natriuretic factor (ANF) -normally is secreted by the heart's upper chambers, or atrial muscles, when they are stretched. ANF has many of the properties of an ideal anti-hypertensive agent. It relaxes blood vessels, thereby reducing blood pressure, and regulates sodium and water balance.
However, problems with drug stability and delivery -getting the agent to where the body needs it mosthave delayed final U.S. Food and Drug Administration approval. 
MULTIPLE STRATEGIES IN CARDIOVASCULAR DISEASE ENHANCE SYMPTOM DETECTION AND TREATMENT
Half of all deaths in the United States are caused by heart and vascular diseases. As frightening as that may be, medical science has helped alter the course of the disease process through a combination of preventive measures, drug therapy, and/or surgery (Figure) .
HYPERTENSION
"The most important factor in reducing the incidence of cardiovascular disease is to prevent its development in the first place," says Michael DeBakey, MD, chairman in the department of surgery and chancellor of Baylor College of Medicine in Houston. "This could be achieved by more effectively educating the publ ic about risk factors associated with hypertension."
Fifty-seven million Americans are thoughtto have high blood pressurea well-established risk factor for cardiovascular disease, kidney failure, and stroke. Even mild hypertension significantly increases the risk of developing coronary heart disease and the possibility of premature death.
In 1984, the Joint National Committee on Detection, Evaluation and Treatment of High Blood Pressure at the National aneurysm to form along a portion of the artery wall. Surges of pressure may subsequently force a cerebral aneurysm to burst. Surviving this type of hemorrhagic stroke is unlikely.
A blood clot resulting in a stroke may originate in a narrowed cerebral artery, or may be a fragment from a peripheral artery that breaks loose and lodges in a cerebral artery.
ACCELERATING PROGRESS
The last several decades have been marked by significant strides against cardiovascular disease, including: Possible side effects of the antihypertensive agents include light headedness, fatigue, nausea, respiratory distress, headache, palpitations, depression and impotence. Side effects are generally more common as one goes up the "steps." Also, within categories, some drugs have fewer side effects than others.
SPECIAL CASES
"The borderline hypertensive is a walking time bomb with a long fuse," wams James A. Schoenberger, MD, professor of medicine and chairman, department of preventive medicine, Rush-Presbyterian-St. Luke 's Medical Center in Chicago. "Primary prevention should be focused on people w ith a family history of hypertension or who are obese. "
There is controversy w ithin the medical community on how to treat so-called mild hypertension (140 mm Hg systolic pressure over 90 mm Hg diastolic pressure, or 140/90). The debate centers on whether mild hypertension should be aggressively treated with weight control and salt restriction or with drug therapy Even high normal blood pressure (diastolic blood pressure between 80 to 89 mm Hg) may significantly increase ones chances of heart attack, stroke and premature death .
'i\ctive management of younger patients w ith hish-normal and mild hypertension is cr itical in reducing risk factors associated with cardiovascular disease," says Michael Moore, MD, associate clinical professor of medicine at the Bowman Gray School of Medicine in Winston-Salem, North Carol ina. "Early aggressive intervention in the borderline hypertensive young adult can lessen the likelihood of problems that take many years to develop." Forthe majority of people, blood pressure varies considerably over a 24hour period. In some, brief periods of stress result in dangerous, spiking elevations of blood pressure. Episodic hypertension can lead to a stroke or heart attackwhen it occurs in an individual who has weakened blood vessels or damaged heart muscle. Early identification of people with episodic hypertension by regular and routine physical examination is crucial. Treatment is geared toward maintaining normal blood pressure.
Resistant hypertension, in which combinations of drug therapy fail to br ing about a satisfactory reduction in blood pressure, poses a special problem for the patient and physician . Uncontrolled hypertension is a significant factor in cardiovascular disease and stroke. The potent vasodilatory anti-hypertensive agents available are minoxidil (Loniten, Upjohn) and hydralazine (A preso line, CIBA), wh ich must be used in concert with a d iuretic and adrenergic blocker. They're usually reserved for patients who don't respond to more conventional therapy or who can't tolerate other agents.
ATHEROSCLEROSIS
Atherosclerosis, or the narrowing of blood vessels due to the formation of fatty plaques underlies the major causes of death in industrialized countries . Heart attack, stroke and peripheral vascular disease occur as blood supplied to the vital organs and limbs is cut off.
The connection between a high-fat, high-cholesterol diet and progression of atherosclerosis is now well established. The most effective way for many patients to prevent atherosclerosis and its complications is to reduce dietary fat and cholesterol. The American Heart Association recommends the serum cholesterol level be maintained below 200 milligrams per deciliter. For individuals who cannot reduce serum cholesterol levels by dietary means, drugs which aid in the elimination of cholesterol may be required . Colestipol granules (Colestid, Upjohn) act as such an agent.
A 1984 study conducted by the National Heart, Lung and Blood Institute of the U.s. National Institutes of Health, evaluated the effects of cholestyramine (Questran, Mead Johnson) another cholesterol lowering agent -in 3,800 middle-aged men at high risk of developing heart d isease.
After seven years of treatment with cholestyramine, there were 19% fewer coronary deaths compared to the placebo-treated group. This improvement was associated with an 8.5% drop in serum cholesterol levels. The researchers conclude that lowering serum cholesterol levels significantly reduces the incidence of coronary heart disease.
ISCHEMIA, ANGINA AND LONGEVITY
Ansina pectoris -pain in the middle of the chest usually following physical exertion -is the heart's way of warning of an impending crisis. Atherosclerosis of the coronary arteries limits the supply of blood and oxygen to the heart muscle. This may result in myocardial infarction, death of a portion of heart muscle. Depending on the size and location of the infarction, the heart attack may go unnoticed, produce a detectable heart attack or sudden death.
Several drugs are used to treat recurrent angina pectoris. The most immediate and effective way to relieve the discomfort of angina is with nitroglycerin. Nitroglycerin relaxes blood vessels around the heart and reduces overall oxygen demand.
Beta blockers, such as propranolol (Inderal, Ayerest), are also employed in the treatment of angina. Beta blockers reduce cardiac oxygen consumption by blocking cardiac stimulation during periods of stress and exercise.
Calcium channel blockers such as verapamil (Calan, Searle) and nifedipine (Procardia, Pfizer) relieve symptoms of angina by relaxing coronary artery spasm and reducing cardiac oxygen consumption.
When angina cannot be controlled adequatelywith medication, open-heart bypass surgery may be required. Coronary-artery bypass surgery involves grafting a small section of blood vessel in place of a blocked coronary artery, circumventing the occlusion. While bypass surgery can dramatically reduce the symptoms of angina, there is controversy regarding the long-term benefits of this procedure. Results of a 1984 study revealed no differences in five-year survival rates for 780 patients with stable angina randomly assigned to drug or surgical therapy
In some cases, a technique known as 
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COMPROMISED CARDIAC OUTPUT
Congestive heart failure (CHF) is characterized by weakened heart pumping action, resulting in a lower output of blood and a heightened retention of sodium and water by the body Those events, in turn, may cause lung congestion. CHF may follow a heart attack. Likewise, kidney failure maycause sodium and water retention, fluid collection in the lungs and CHF. Treatment of CHF is aimed at stimulating the heart to pump both more forcefully and regularly Digitalis, highly toxic in anything but minute doses, has for centuries been recognized as a potent cardiac medication. It increases the force and rate of cardiac contraction. As circulation is restored, fluid congestion is relieved provided that the heart muscle has not irreversibly deteriorated.
Diuretics and vasodilators are also of value in the treatment of edema associated with CHF. Both help to relieve water retention, stimulate circulation and reduce the work load on the already weakened heart.
ARRHYTHMIAS AND THE SUDDEN DEATH SYNDROME
Sudden death from cardiac arrhythmia in individuals without a history of heart disease is a mysterious phenomenon frightening to contemplate. However, heart rhythm abnormalities frequently occur in people with advanced CHF. Research now indicates that abnormal electrical activity in the heart's conduction system may underlie cardiac fibrillation. Fibrillation -a rapid and uncoordinated heart rhythm -is almost always fatal when it occurs in the ventricles, the powerful chambers which eject blood from the heart.
When the normal path of cardiac electrical activity is blocked by scar tissue resulting from a heart attack, the electrical activity of heart cells may go in circles around the damaged area. In contrast to the heart's natural pacemaker, which produces a regular heart rhythm, an ectopic focus throws the heart into chaos by signaling for extra beats.
Researchers now believe that cardiac fibrillation frequently begins in this way
Anti-arrhythmic drugs -some of them related to the local anesthetics used in dentistry -reduce the heart's electrical excitability and help stabilize heart rhythm.
HEART ATTACK: SIGNS, SYMPTOMS AND NEW MEDICATIONS Oxygen deprivation in cardiac muscle brought on by total blockage of a coronaryartery may cause a heart attack without much warning. Heart attack was responsible for more than 55% of all cardiovascular disease-related deaths in the U.S. in 1983. Each year, about 350,000 Americans die from a heart attack before they ever reach a hospital.
Symptoms of a heart attack include: • Squeezing pressure or pain in the middle of the chest; • Pain spreading to neck, arms, jaw or shoulder; • Dizziness, shortness of breath, nausea, sweating. Immediate medical attention is crucial in limiting damage from a heart attack. Early treatment with streptokinase (Streptase, Hoechst-Roussel) soon after a heart attack (possibly on route to a hospital) may preserve cardiac function and reduce heart muscle damage by dissolving the thrombosis in the coronary artery However, streptokinase does not just dissolve blood clots in the heart. Its general system-wide anticoagulant effects may also cause excessive bleeding. In contrast, a clot-specific enzyme in clinical trial stages, called tissue-type plasminogen activator (tPA), has been synthesized in the laboratory using recombinant DNA material. Ordinarily released from the walls of tiny blood vessels, the capillaries, tPA acts only on the blood clot itself. Thus, excessive bleeding may be avoided.
Quinidine is one of the most effective drugs in the prevention of ventricular fibrillation following a heart attack. It stabilizes the heart by reducing cardiac excitability
Perhaps the most intriguing finding in cardiac pharmacology concerns the use of the most common household medicine -aspirin. The FDA has approved the use of aspirin to prevent heart attacks in high-risk patients with unstable angina. Based on several large-scale clinical studies, researchers conclude that as little as one aspirin a day reduces the incidence of heart attack to 5% from a level of about 10%within the high-risk group.
Clearly there have been tremendous strides in combating heart disease and in reducing cardiac risk factors in the past 20 years. The next few years may witness the most dramatic advances in cardiovascular medicine in history as we move into the age of sophisticated diagnostics and the artificial heart.
